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MAPS OF PERCENTAGE FREQUENCIES OF VERY DRY, MODERATE, AND VERY 
° WET MONTHS 


By Sreruen 8. Visuer 
[Professor of Geography, Indiana University, Bloomington, Ind., March 1944] 


be following 36 maps show the percentages of each 
month which have precipitations of less than 1 inch, 
of 2 to 4 inches, and of 5 inches or more, respectively. 
They are based on the State average records for 55 years 
1886-1940, given in 12 tables in J. B. Kincer’s ormal 
Weather for the United States, Weather Bureau, Washing- 
ton, 1943. 

Although Kincer’s 36-page publication presents many 
more details than do these maps, the maps are justified 
because they make ong cob highly significant data on 
the relative frequency of exceptionally dry and exception- 
ally wet months and also reveal how often moderate 
amounts (2 to 4 inches) are received. They call atten- 
tion to Kincer’s valuable publication, which tabulates also 
the frequencies of precipitation totals of 1-1.99, 2-2.99, 
3-3.99, 44.99 inches, and presents for each month four 
maps, of average temperature and precipitation by States, 
of lowest temperature, and of average number of days 
with minima of zero or lower. 

A monthly precipitation of less than one inch means 
an arid condition except in months that are cold. Con- 
versely, a monthly precipitation of 5 inches or more in- 
dicates a highly humid condition, except in months that 
are hot. Thus, 24 of these maps suggest the frequency 
of aridity and of super-humidity. 

The other 12 maps show the relative frequency of 
months which have more moderate amounts of precipita- 
tion (2 to4 inches). To be sure, in dry regions a monthly 
Se of nearly 4 inches is far above average, and 

ence not “‘moderate,”’ and, conversely, in humid regions 
a monthly total of 2 inches is relatively dry, but as a com- 
promise, 2 to 4 may be classed as moderate. 

The numeral within each State is the percentage for 
that state as "abe by Kincer. The New England States 
are combined, as are Delaware and Maryland. The 
isolines and shading, while doubtless subject to criticism 
at various points, make the data much more readily 
visible, and hence increase their utility. 


FREQUENCIES OF DRY MONTHS (STATE AVERAGES OF LESS 
THAN ONE INCH) 


Map 1 (January) shows that during this month most 
of the East and Pacific Northwest nearly always receive 
more than 1 inch of precipitation, while much of the west- 
central part of the country receives less than 1 inch during 
more than half of the Januaries. North Dakota has a 
January precipitation of less than 1 inch in 95 percent of 
the years. Nebraska is second in ess, with 91 per- 
cent of the Januaries receiving less than 1 inch. 

Map 2 (February) reveals some interesting contrasts to 
January. The eastern and northwestern areas, always 
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receiving more than 1 inch, are much reduced. Also 
reduced is the region with many dry Februaries. South 
Dakota slightly exceeds North Dakota in the frequency 
of dry Februaries. 

Map 3 (March) reveals that in only 1 year, in the 55 
studied, did most of the eastern third of the country 
receive less than 1 inch of precipitation while in a large 
southwestern region and in a sizeable north-central one | 
more than half of the years were that “~~ North Dakota 
was most often that , followed by New Mexico. 

Map 4 (April) reveals that precipitation totals of less 
than 1 inch are far less common than in March or in the 
winter, except in the Southwest. They are almost lack- 
ing in the East, except part of the Southeast. They are 
most frequent in Arizona and Nevada, 89 and 71 percent, 
racy 

Map 5 (May) reveals an increase in the East and West 
in the frequency of excessively dry Mays and a decrease 
in the central zone. In Arizona 98 percent of the Mays 
receive less than 1 inch, in Navada 67 percent. The 
least arid part of the country in this month extends 
from Kansas to the Atlantic coast and from Tennessee 
to Wisconsin. 

Map 6 (June) reveals that in nearly all of the eastern 
half of the country at least 1 inch of precipitation is 
received in June, but that in California and Arizona 
95 percent of the Junes receive less than 1 inch. 

Map 7 (July) shows an eastern migration of the line 
of “no month with a State average of less than 1 inch.” 
The eastward shift is most notable in the northern half 
of the country. However, almost to the Rockies less 
than one July in 20 receives less than an inch of rain. 
In California and Nevada by contrast, 100 percent and 
98 percent, respectively, of the Julies receive less than 
one inch. In Oregon and Idaho the percents are 87 and 
85, respectively. New Mexico, however, is no oftener 
arid than is Arkansas. 

Map 8 (August) indicates little change from July 
except that Minnesota and Iowa are far less often d 
in August than in July while Michigan more often is 
very in August than in July. This suggests an 
increasing influence of the Great Lakes in checking 
thunderstorms. 

Map 9 (September) shows increased aridity in the 
Corn Belt, Southeast and Southwest, except for Cali- 
fornia. In the eastern half of the country fewer than 
one-tenth of the Septembers receive less than 1 inch 
of rain while in a large western region more than half 
of them are this dry. 

Map 10 (October) shows a notable decrease in the 
frequency of precipitation totals of less than 1 inch on 
the Pacific slope but an increase in most of the rest of 
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the country. Only New England and Florida have had 
only 1 year so dry in the 55 years studied. More than 
half of the years are as dry in the Great Plains and 
southern Rocky Mountain region. 

Map 11 (November) extremely dry Novembers are 
not very rare in much of the East (2-20 percent of the 
years) and are normal (occuring in half the years) in 
a large central zone. They occur 93 percent of the time 
in Colorado and 87 percent in North Dakota. Wash- 
ington, however, has such November averages only 3 
percent of the time. 

Map 12 (December) reveals a general lack of aridity 
in the East and Northwest, but that in a large central 
region three-fourths of the years or more receive a State 
average of less than 1 inch. North Dakota is driest 
(93 percent) followed closely by South Dakota (89 
percent). 


FREQUENCY OF VERY WET MONTHS (STATE AVERAGES OF 
FIVE INCHES OR MORE) 


Maps 13-24 present the frequencies of months during 
which 5 inches or more of precipitations occur—State 
averages. 

During January (map 13) most of the country did 
not have State averages of 5 inches once in the 55 years 
studied. However, a sizable area centering in Missis- 
ng had such wet Januaries 40 percent of the time. 
A Pacific Coast belt was about equally wet. 

During February (map 14) precipitation totals of 5 
inches or more are distinctly more frequent than in 
January, despite the fact that February has about one- 
tenth fewer days than January. The area which is this 
wet during half of the years is slightly to the east of 
the area which was wettest during January. 

During March (map 15), precipitation totals of 5 
inches or more for State averages continue to be lacking 
in most of the country. However in the Southeast, 
they are somewhat more frequent than in February, 
where from 18 to 60 percent of the Marches are that wet. 

April (map 16) is more often wet than is March in the 
Midwest and Southern Plains regions. However, in the 
Pacific States and in the South Atlantic States such very 
eet ‘ees are distinctly less common than during 
are 

May (map 17) reveals that totals of 5 inches are lacking 
only in the western third of the country while they occur 
oftener than 1 year in 10 in most of the eastern half. 
More than a third of the Mays are this wet in an area 
extending from Missouri to Mississip 

June (map 18) is distinctly less 
than is May, except in the western third of the country, 
where 5 inches is unknown as a State average. Very 
wet Junes are most common in Florida (84 percent of the 
years) and occur in about a third of the years in an 
extensive southeastern belt and in Missouri and Iowa. 

July (map 19) is very wet less often than is June in the 
northern and central parts of the country but is more 
often wet in the Southeast and in Arizona. Florida re- 
ceives 5 inches in July during 95 percent of the Julies and 
North Carolina and Louisiana in 71 percent. 

August (map 20) receives 5 inches of rain distinctly 
less often than does July, except in Florida, where the 
decline is moderate (89 percent instead of 95). 

September (map 21) is less often very wet than is 
August, except in an area extending from Wisconsin to 
Texas. In most of the Southeast, totals of 5 inches or 
more are less than half as frequent as in August. 

During October (map 22), totals of 5 inches or more 
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appear in the Pacific States which have lacked such State 
averages since April. They are lacking in about half of 
the country and are rather rare elsewhere, except near 
the Atlantic coast. 

November (map 23) is decidedly more often very wet 
in the Western States and in the Mississippi Valley than 
is October. Along the Atlantic coast south of New 
England, however, November is much less often very 
wet than is October. 

December (map 24) closely resembles January in the 
frequency of totals of 5 inches or more. However, such 
totals are distinctly less common in December than Jan- 
uary in most of the wettest section (Arkansas to Florida). 
In about half of the country no December of the 55 studied 
had a State average of 5 inches or more. Only one 
December had such a total in New York, Ohio, and 
Missouri. 


FREQUENCY OF MONTHS WITH 2 TO 4 INCHES OF 
PRECIPITATION 


Maps 25-36 present the frequencies of months which 
receive a somewhat moderate amount of precipitation, 
amounts adequate, or nearly adequate, for most crops; 
conversely, flooding is not common with monthly totals 
of less than 4 inches, except locally during the cooler 
months. 

Map 25 shows that in January only about one-sixth 
of the country ever receives less than 2 inches of pre- 
cipitation (State average) while nearly two-thirds of it 
receives 2 to 4 inches during at least a third of the Jan- 
uaries. These totals are most frequent in the Northeast. 

During February (map 26) the frequency of totals of 
2 to 4 inches is similar to that during January. The 
Midwest and much of the Southeast, however, show a 
decline. 

March (map 27) nearly always receives 2 inches or more 


of precipitation in all parts of the any 4 Only one 
March in 55 was that dry in the driest States during 
that month, North Dakota and Montana. More than 


40 percent of the Marches receive 2 to 4 inches in most 
of the East and the Pacific Coast States. 

April (map 28) has an increased frequency of moderate 
wetness in the eastern two-thirds of the country, especially 
large in the north-central section. <A decline is evident in 
the Southwest and near the Pacific. 

During May (map 29), the Southwest receives 2 inches 
in less than one-tenth of the years, while 2 to 4 inches is 
received in about half of the years in most of the north- 
eastern quarter of the country. 

June (map 30) always receives in the Southwest less than 
2 inches of rain (State average). Inthe northern half of the 
country east of the Rockies, however, totals of 2 to 4 inches 
are normal, occur in about half of the years. 

July (map 31) reveals a northward extension of the dry 
Southwest to include the Northwest. However, Arizona 
and New Mexico much more frequently receive 2 to 4 
inches in July than in June. The Southeast is much 
least likely to receive these moderate totals than is any 
othe: part of the eastern half of the country. (Florida had 
only one such July in the 55 studied.) 

During August (map 32) moderate totals of rainfall 
2-4 inches) are less common in the Northeast than in 
uly, but occur in about half of the years. They are more 

frequent in a sizable western area in oe than in July, 
where they occur in 0 to 10 percent of the years. 

Map 33 (September) differs much more from August 
than August differs from July. Moderate totals of pre- 
cipitation are only about half as frequent in the Southwest 
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in September as in August but are many times more 
frequent in the Northwest. In most of the northeastern 
— from 50 to 70 percent of the Septembers have such 
totals. 

October (map 34) has moderate totals of rainfall in 20-60 
> ro of the years in most of the country. Nevada and 

ontana, however, had such totals only once, or not at 
all, in the 55 years. 

November (map 35) receives 2—4 inches during less than 
one-tenth of the years in a large western region but 
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receives them in 35 to 70 percent of the years in most of 
the eastern. Such a total is most common in Michigan 
(71) and New York (67). 

The final map (36), shows that in December, two sizable 
areas, one in the Dakotas and the other in New Mexico, 
never receive as much as 2 inches of precipitation as 
State averages. The Pacific States and most of the 
eastern half of the country receive such totals in 20 to 75 
oe of the years. Such totals are most frequent in 

ew York (76). 
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THE HAIL-THUNDERSTORM RATIO! 


By A. L. SHanps 
[Hydrometeorological Section, U. S. Weather Bureau, Washington, D. C.] 


O* pages 729 and 730 of the 1941 Yearbook of Agri- 
culture, ‘Climate and Man,” there are maps showing 
the average annual number of days with thunderstorms 
and days with hail, respectively. e a frequencies 
of annual hail occurrence are eight at Cheyenne, five in 
the vicinity of Modena-Pocatello-Helena, four over an 
area including eastern Wyoming, eastern Colorado, 
Kansas, and Northern Oklahoma. About half the country 
has less than three annual occurrences. Comparing these 
frequencies with the annual number of thunderstorm days, 
the ratio of hail to thunderstorm occurrence becomes as 
high as 20 percent in some places, and much less in most 
places 


An examination of random monthly climatic summaries 
indicated, however, that the number of days on which hail 
occurred anywhere in a State was usually a much higher 
percentage than 20 of the number of days with thunder- 
storms in that State. Almost always the dates of occur- 
rence were the same. 

To check that indication the number of days with hail 
and also the number of days with thunderstorms were 
counted for the 25 years from 1916 to 1940, inclusive, 
in the State of Iowa and in the Maryland-Delaware- 
District of Columbia climatic section. lowa was chosen 
because it had the best collection of climatic summaries 
and the other section was chosen because a comparison of 
the hail-thunderstorm ratio could be made with detailed 
data on the same for Washington, D. C. The data for 
Iowa were compared with the point data from Kansas 
City, Mo., because a complete, lengthy record from the 
latter was also available.’ 

Tables 1 and 2 show the data on days with thunder- 
storms, hail, and tornadoes in the two sections. Although 
the tornado totals are included in the tables they are not 
plotted in the accompanying figure showing the compara- 
tive annual variation of frequencies because the tornado 
numbers are too small for adequate representation. How- 
ever, it may be said that, where the tornado occurrences 
are appreciable, as in Iowa, the monthly variation in 
average number of occurrences forms a curve which is a 
flattened version of the hail-variation curve. In the 
Maryland-Delaware-District of Columbia area, the tor- 
nado occurrences are too few and the resulting curve of 
monthly variation too flat to make comparison with the 
hail curve possible. 

In the figure, titled ‘Comparative Hail-Thunderstorm 
Frequencies,” the data for the station and the area are 
compared. For both _ and area, the frequency of 
hail increases with the frequency of thunderstorms. 
However, the ratio of hail to thunderstorm occurrences 
varies in, generally, an opposite sense, reaching a minimum 
at the time of the maximum occurrence of both thunder- 
storms and hail during the summer or as late as September. 
The greater ratios of the spring and winter months can 
be considered evidence that frontal rather than air-mass 
phenomena are most favorable to the production of hail 
in thunderstorms—but the relatively low altitudes of the 
zero isotherm must also be considered as an important 
contributing factor. At Cheyenne, for example, the low 
height of the zero isotherm (or, more accurately, the zero 
wet-bulb) above station elevation has much to do with 

1 Section of an extensive report on ‘Thunderstorm Rainfall” being prepared by the 
and Martin “pilty Years of Weather Kansas City, Mo.”, 
Mo. Wea. Rev. SUPPLEMENT No. 44, 1941. , 
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the hail maximum at that point. There is simply less 
opportunity for melting or evaporation of the hailstone. 

e negligible number of occurrences at Key West or 
other tropical stations also bears this out. However 
even in the latter comparison, consideration of frontal 
activity would yield similar theoretical results. 

The State-wide or section-wide days of occurrence of 
thunderstorms or hail exceed the occurrences as reported 
by the ~~ station or, as a matter of fact, the occurrences 
reported oy any station within the State or section. 
That this should be so is obvious from the consideration 
that if large enough an area—for instance, the area of 
the earth—were used, then every day would be a thunder- 
storm and a hail day—perhaps even a tornado day. 
However, this fact does not cancel the validity of the 
increase in occurrences observed in the State-wide data. 
The thunderstorm and, to a greater “ee, the hailstorm 
are phenomena of small areal extent. understorms are 
officially reported only when thunder is heard and the 
audibility of thunder, according to C. E. P. Brooks °, is 
10 or 12 miles under favorable circumstances and, under 
normal circumstances, the area within which thunder 
can be heard is about 113 square miles, that is, the radius 
of audibility is 6 miles. Hence, if only first-order stations, 
widely spaced, are used to study frequency of occurrences, 
many occurrences of thunder will be missed. Fewer 
woul be missed by such a sparse network if es 
were the phenomenon that had to be observed. Hail is 
neither seen nor heard at any ——_ distance, its 
total area of occurrence being often of the order of 20 
square miles. A sparse network will thus miss more 
hailstorms than thunderstorms. The use of areal occur- 
rences corrects these faults although the exact area to be 
used for a proper correction is problematical and an 
academic question in this case, since the areal data are 
limited to climatic sections or States. (In a study of 
“Lightning Storms and Forest Fires in the State of 
Washington” by G. W. Alexander in the March 1927 
Montsaty WEATHER Review, it is shown that the use 
of a dense network in that region doubled, tripled and 

uadrupled the days with thunderstorms indicated by 
W. H. Alexander’s isoceraunics for the period 1904—23*). 
Assuming, then, that the areas are not too large to be 
significant, in the two examples cited the thunderstorm 
frequencies are approximately doubled while the hail 
occurrences are increased five- to ten-fold. This results 
in increases in the hail-thunderstorm ratios—although 
the pattern of the monthly variation of the ratio is 
retained. Comparing Iowa and Kansas City, the latter’s 
annual ratio is increased from about 8 to 42 percent. 
The peak station ratios are 22 and 24 in March and 
November; the peak state ratios are 63, 62, and 54 in 
February, April, and December, respectively. The mini- 
mum ratio is 2 percent in iggy, oo at the station, and 
25 in September in the State. Comparing Washington 
D. C., with its climatic section, the former’s annu 
ratio is increased from about 4 to 19 percent. The 
station peaks are 12 in February and 45 in December 
(the latter being unusually out of line) and the section 


? Brooks, C. E. P., “The Distribution of Thunderstorms over the Globe,” British 
logi: Geophysical Memoirs No, 24, 1925. 
4 Alexander, William H., “The Distribution of Thunderstorms in the United States, 
1904-1923,” Mo. WEA. REV.. vol. 52, July 1924. The values are not changed eorgect 
in the same author’s study for the period 1904-33 in the Mo. WEA. REv., vol. 63, May 
“Climate and chart. 
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peaks are 29 in April and 22 in November. The station 
minima range between 0 and 2 in Janu and June 
through September; the section minima are 4 in December 
and 8 in both January and September. 

It is worth mentioning that examination of the areal 
data reveals that in the winter and spring months, par- 
ticularly the winter, the number of hail days often equals 
the number of thunderstorm days and sometimes even 
exceeds them. Some of this may be attributed to poor 
observation since it is well known that the layman often 
confuses hail with sleet, but the tendency is probably real 
and stresses the importance of the height of the zero 
isotherm (lowest in the winter) in influencing the produc- 
tion of hail and the possible production of hail without 
thunder, since the latter originates from an electrical 
discharge which arises from the breakup or motion of rain- 
drops rather than frozen drops, Some of the winter hail 
occurrences are described by the observers as small hail, a 
hydrometeor apparently most frequent on the Pacific 
coast, For that section, incidentally, such occurrences 
have not been included in the hail-distribution chart on 
page 730 of “Climate and Man.”’ Otherwise, as is evident 


rom Lemons’ hail maps,’ at least a secondary maximum 
would appear along the Pacific coast, 


‘ Lemons, Hoyt: “Semimonthly Distribution of Hail in the United States,” Mo. Wea. 
Rev. vol. 71, 1943. 
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The particular ion that the present writer has to 
offer is that further study be made of the areal hail- 
thunderstorm ratio by climatic section centers. The evi- 
dence seems convincing that the commonly held notion 
that hail occurrences in thunderstorms are compeeiray 
few is erroneous. Some indication of the validity of the 
areal method, when States of average size are , is the 
following fact. While Iowa has an area of 56,000 and 
Maryland-Delaware-District of Columbia an area of 
only 12,700 square miles, the areal annual hail-thunder- 
storm ratio is in both cases about five times the point 
ratio. Further research may show that to hold elsewhere 
in which case a fivefold increase of the point ratio would 
yield the proper ratio, approximately, for any area. It is 
interesting to note that five is also the ratio of the average 
area of thunder audibility to the average area of a hail- 
storm, as mentioned earlier in this paper. For any 
further investigation, however, inspection ot State climatic 
summaries indicates that in most cases it will be necessary 
to go back to the original manuscript records of cooperative 
stations for the basic data needed for a summary of areal 
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U. S. DEPARTMENT OF COMMERCE WEATHER BUREAU HYDROME TEOROLOGICAL SECTION 
COMPARATIVE HAIL — THUNDERSTORM FREQUENCIES 
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TaBLe 1—Thunderstorm-hail-tornado * frequencies 


(A) MARYLAND-DELAWARE-DISTRICT OF COLUMBIA (1916-40) vs. (B) WASHINGTON, D. C. (1872-1943) 
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[Climate and Crop Weather Division, J. B. Kincer in charge} 


AEROLOGICAL OBSERVATIONS 


NOTICE.—RAOB tabular data for rior f 1944 (table 1) are shown hereunder; those for March 1944 will be 
publish 


in the April Review.—EDITOR 


TaBLE 1.—Mean free-air barometric pressure in millibars, temperature in degrees centigrade, and relative humidities 


in percent, obtained by 


radiosondes during February 1944 
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radiosondes during February 1944—Continued 


(15 m.) 


San Juan, P. R. 


(19 m.) 


San Diego, Calif.! 


Marca 1944 
TaBLe 1.—Mean free-air barometric pressure in millibars, temperature in degrees centigrade, and relative humidities 
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Means for observations obtained by the electric hygrometer have been adjusted to com- 


pensate for the values occurring below the operating range of the humidity element. 


None of the means included in these tables are based on less than 15 surface or 5 stand- 


ard-level observations. 
lative humidity data 


pressure only, as and humidity data 
vations when the temperature is below —40° C. 


for some observations at certain leve 


? Humidity data obtained by hair hygrometer, others using electric hygrometer. 


All observations were taken near 11 p. m., E. 8. T. 
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TasLe 2.—Free-air resultant winds based on pilot-balloon observations made near 5 p. m. (75th meridian time) during March, 1944. Directions 
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Marca 1944 
TaBLE 3.—Mazimum free-air wind velocities (m. p. 8.) for different sections of the United States, based on pilot-balloon observations during 
March 1944 
Surface to 2,500 meters (m. s. 1.) Above 2,500 to 5,000 meters (m. s. 1.) Above 5,000 meters (m. s. 1.) 
Section Direc | >| Dire | Dire | 
tin | Station tin | Station tin | Station 
=& 3 E 2&8 
= = 
= < < < 

Northeast !__...... 43.2 | WSW-...| 2,085 | 8 | New York, N. 50.4 | WNW-_-| 4,432 | 26 | Portland, Maine....|| 73.6 | 10,640 | 14 Mount Washington, 
East-Central 40.8 | WSW-...| 2,437 | 8 | Hatteras, N. 66.0 | WNW..| 4,438 | 8 | Chattanooga, Tenn.|| 74.0 | WSW-..| 11,324 | 24 | Washington, D. ©. 
Southeast #________ 35.6 | SW_.... 1,908 | 19 | Birmingham, Ala_._|| 54.4 | WSW 5,000 | 7 anta, 60.2; WSW-.. 5,244 | 7) Atlanta, Ga, 
North-Central 4__._| 38.6 | W___...| 730] 6 | Milwaukee, Wis____ 45.9 | W._.... 5,000 | 10 | Williston, N. Dak 60.8 | W____..| 7,695 | 28 | SaultSte. Marie, Mich. 

43.4) NW.---| 951 | 6 | Sioux City, Iowa... 46.0 | omaha, Nebr | WNW..| | Wichita, Kens. 

56.8 | WSW. 7,546 | 18 | Omaha, Nebr. 

South-Central ¢____| 40.0 | WSW 1,253 | 4 | Memphis, 44.5 | NNE...| 2,518 | 8 | Little Rock, 64.0 | 10, 142 | 30 | Brownsville, Tex. 
Northwest 7___.___. 40.6 | WNW-.._| 1,881 | 10 | Ellensburg, Wash_._|| 64.2 | W..-_... 4,221 | 23 | Ellensburg, Wash 84.0 | N....... 6,711 | 13 | Medford, Oreg. 
West-Central §_____ 37.4 2,489 | 23 | Cheyenne, 59.3 | N....... 5,000 | 13 | Redding, 6, 514 | 13 | Redding, Calif. 

2,008 | 5 well, N. .---|} 50.8 | SSE....| 4,983 | 2] Las Vegas, Nev.-... 67.0 | 9, 2 | Albuquerque, N. Mex. 


1 Maine, Vermont, New Hampshire, Massachusetts, Rhode Island, Connecticut, 
New York, New Jersey, Pe Ivania, and northern Ohio. 
? Delaware, Maryland, Virginia, West Virginia, southern Ohio, Kentucky, eastern 
, and North Carolina. 
3 South Carolina, term Florida, and Alabama. 
4 Michigan, Wisconsin, Minnesota, North Dakota, and South Dakota. 
§ Indiana, Illinois, Iowa, Nebraska, Kansas, and Missouri. 


RIVER STAGES AND FLOODS 
By C. R. Jorpan 


RECIPITATION during March was abnormally 

heavy from the Rocky Mountains eastward, except in 
a few relatively small areas. Amounts were unusually 
heavy in the Atlantic area, especially in southern sections, 
the Central and East Gulf and central Rocky Mountain 
States, and in a belt extending from central Kansas and 
northern Oklahoma northeastward to the Lakes region. 
Southeastern South Carolina and Georgia received three 
times the March normals. Amounts were considerably 
below normal in the Southwest, especially western Texas 
and eastern New Mexico, and also in the Pacific States. 

The southern edge of the snow cover retreated con- 
siderably during March and by the end of the month 
most ground in the United States was bare of snow. The 
ground was still covered in northern New England, the 
northern Lakes region and over most of Wisconsin and 
North Dakota. Considerable depths also remained in the 
higher elevations of the West. 

Stream flow continued high in the Southeast and in the 
South Central States and was above normal over the 
eastern half of the country with the exception of New 
England and northern Michigan and Wisconsin. Stream 
flow continued sub-normal throughout the West except in 
Nevada and western Arizona. Floods in the southeastern 
States were the only overflow of consequence in the 
United States during the month and, in fact, since October 
1943. In response to heavy rainfall late in February and 
frequently during March, especially during the latter part 
of the month, more-than-seasonal rises in stream flow 
occurred in an area extending from eastern Texas and 
Kansas to Virginia. Flood records of 50-years standing 
were broken in the Tombigbee River Basin in Mississippi, 
many long-standing deficiencies in reservoir storage, 
especially in Oklahoma, were made up during the month 
and light flooding occurred at scattered points throughout 
the country, east of the Divide. 

Atlantic Slope Drainage.—Moderate rain near the middle 
of March combined with some snow melt produced a rise 
in the headwater tributaries of the Susquehanna River 
and bankful stages were reached and exceeded slightly at 
a number of locations north of the Pennsylvania line. 
Bankful stages were also approached but not reached in 


* Mississippi, Arkansas, Louisiana, Oklahoma, Texas (except El Paso), and western 
mnessee 


Montana, Idaho, and Oregon. 
§ Wyoming, Colorado, Utah, northern Nevada, and northern California. 
* Southern California, southern Nevada, Arizona, New Mexico, and extreme west 


the North and West Branches of the Susquehanna in 
Pennsylvania. 

Moderate to heavy rainfall late in February and fre- 

uently during March caused a succession of rises in the 

tlantic coastal streams from Virginia to southern 
Georgia, and light to moderate flooding occurred at in- 
tervals on all streams. No long time records for the 
area were broken. A number of crests were recorded at 
the upstream stations but the rainfall occurred at such 
intervals that runoff from previous rains on the larger 
streams had not been dissipated before the effect of later 
rains was felt and the slowly acting coastal-plain streams 
remained at fairly high stages throughout most of March. 
The monthly discharge of most streams in the area was 
unusually high. It has been estimated that damage 
amounting to $350,000 resulted from the floods. 

East Gulf of Mexico Drainage.—Heavy rains late in 
February caused most Gulf streams from western Georgia 
to the Mississippi River to exceed flood stages during the 
first few days oF March. Thereafter, until about March 
20, stages were generally falling. Heavy rains again fell 
over the area during the period March 20-23, and the ef- 
fect of this storm had not passed by March 27, when heavy 
rainfall was again reported, with 3-day amounts of 8 
inches or over in some sections. No maximum known 
stages were exceeded in Alabama but runoff was so well 
distributed throughout the month and over the State 
that monthly runoff for the State as a whole was one of 
the largest of record for any one month. 

In the Tombigbee River Basin in northeast Mississippi, 
stages on the main stream and on some of the tributaries 
exceeded all recorded stages and in one instance at least 
Buttahatchie River near Caledonia, Miss., the crest of 
the historic flood of 1892 was exceeded. 

Severe flood stages were reached in the Pearl River in 
central and south central Mississippi. Greatest damage 
occurred in the Jackson area where the river rose 16.2 
feet above flood stage. The flood continued into April. 

Property damage was severe especially in the Tombigbee 
Basin. It was reported that 70 county bridges in Ita- 
wamba County alone were washed out. Damage was 
high both to crops already planted and as a result of the 
delay in planting caused by overflowed farm lands. 
Highway transportation was disrupted completely in 
some parts of the State and hundreds of people were 
evacuated from their homes. Several deaths are known 
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to have resulted from the flood. Many streams were 
still rising at the end of March and most of the flooding 
continued into April. No estimate of the damage sus- 
tained can be made at this time. 

Upper Mississippi Basin.—Moderate to excessive rains 
occurred on March 13, 14, and 15, over southeastern 
Iowa and west-central Illinois, with a few heavy local 
rains over the upper portions of the Rock River Basin, 
with local amounts exceeding 3 inches. The Rock River 
was above flood most of the latter half of March but loss 
during the flood was comparatively small. There was a 
smal] amount of damage resulting from washing and 
from flooded cellars and lowlands and from suspension of 
business. Total loss is estimated at $1,500. Rains of 
“cloudburst”’ proportions were reported in the vicinity of 
Darlington, Wis., on March 14, that rapidly transformed 
the Pecatonica River into a raging torrent that produced 
considerable overflow from Darlington to Gratiot, Wis. 

Moderate rains beginning about the middle of March 
caused the Illinois River to rise to stages a little above 
bankful beginning in the upper portion on the 16th and 
continuing above flood stage at downstream stations at 
the end of the month. The crests during March did 
not exceed flood stage seriously and little damage resulted. 
The Mississippi River at Grafton, Ill., was 0.3 foot above 
flood stage on the 20th and 21st. 

Missouri Basin.—Ice jams and flooding were reported in 
southeastern Montana during the latter part of March. 
Ice moved out of the Tongue, Powder, and Little Missouri 
Rivers and resulted in ice jams in the Yellowstone River 
at Miles City, Crane, and Fairview. Considerable dam- 
age from flooding was reported at Miles City. The 
situation at Miles City was relieved late on the afternoon 
of March 21 when an Army Piving Fortress Mg = 
sixteen a em bombs along the 5-mile gorge below 
the city. The stage of the water above the jam dropped 
from 21.7 feet on March 21 to 6.3 feet on the 
22d. Light flooding of the lowest lands along the Mis- 
souri River occurred from Sanish, N. Dak., westward 
to the Montana line. A resident of the bottom lands 
near Sanish lost cattle and hay valued at about $2,000 
on March 26, when his land was overflowed by flood- 
waters of the Missouri. 

Heavy rains about the middle of March caused light 
flooding along portions of the Osage River. Stages were 
only slightly above flood stage and little damage resulted. 
It is estimated that $1,500 damage resulted from the over- 
ev representing for the most part damage to growing 
wheat. 

Ohio Basin.—Light flooding occurred during March 
at widely scattered points in the tributary streams of the 
Ohio River Basin and in the Ohio itself from Tell City, 
Ind., to the mouth of the river near the close of the month. 
Damage was light. The lower portion of the Ohio 
remained above flood stage at the end of the month. 

Arkansas and Red Basins.—Flood stages were reached 
at a few locations along the tributaries of the Arkansas 
and Red Rivers. Overflow was not great in any instance 
and losses were comparatively light. Losses are esti- 
mated at $75,000 and occurred principally in the Neosho, 
Ouachita, Verdigris, and Walnut River Basins. 

Lower Mississippi Basin.—Flood stages were exceeded 
slightly at Rossville, Tenn., on the Wolf River and at 


Swan Lake, Miss., on the Tallahatchie River. No 
material damage resulted. The Tallahatchie, Yazoo, and 
the Mississippi Rivers reached flood stage at several 
stations during the last few days of March and remained 
above food at the close of the month. 

West Gulf of Mexico Drainage.—Heavy rains near the 
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end of February over northern and eastern Texas pro- 
duced light flooding along the Sabine, Elm Fork, East 
Fork, and Trinity Rivers Baca the early part of March. 
No damage of consequence resulted from these overflows. 

Heavy rains fell over the Calcasieu River, Bayou des 
Cannes, Bayou Nezpique, and Bayou Vermillion water- 
sheds on March 18-19. Streams rose rapidly but flood 
stage was exceeded only at Basile, La., on the Bayou 
Nezpique. No damage resulted. 

Generally heavy rains fell over the area comprising 
Harrison, Flew isl Gregg, Rusk, Panola, Nacogdoches, 
and Shelby Counties of Texas on March 28. Small 
streams in the area flooded causing an estimated loss of 
$25,000 to livestock, $30,000 damages to highways, 
bridges, and fences; destroyed approximately 2,000 acres 
of truck crops valued at $20,000; and delayed the planting 
of corn and other crops for several weeks. The greatest 
damage occurred in Panola County. Atleast one man was 
drowned in Panola County while attempting to rescue 
cattle from the flood waters. 

The Guadalupe River was slightly above flood stage at 
Victoria, Tex., on March 19. No losses were reported. 


FLOOD-STAGE REPORT FOR MARCH 1944 
[All dates in March unless otherwise specified] 


Above flood Crest ! 
River and station 
stage 
From— To— Stage Date 
8ST. LAWRENCE DRAINAGE 
Feet Feet 
St. Joseph: Fort Wayne, Ind_........- 12 17 17} 121 17 
ATLANTIC SLOPE DRAINAGE 
Chenango: 
Susquehanna: 
12 16 19 16.6 17 
1l 18 18} 115 18 
Bainbridge, N. Y......----------- 12 17 18| 15.7 17 
Roanoke: 
8 10| 348 9 
Williamston, N. C.........------- @® 20 
Rocky Mount, N. O........------ 22 22 9.1 22 
18 22 26 20. 5 24 
Greenville, N. C....-------------- 13 21 23] 15.6 25 
se 14 15| 142 14 
14 { 20 23 16.0 21 
8 10| 142 9 
Smithfield, N. C............-..... 13 14 17| 15.8 15-16 
20 2%} 19.0 22 
{ 17.8 30 
ape Fear: 
8 243 9 
Lock No. 2, Elizabethtown, N.C.| 22 
31 
Lynches: Effingham, 8. C............ 14 25 29 
Waccamaw: Con ‘<a 7 8 Apr. 5 7.4 15-18 
Pee Dee: 7.5 | 24-26,30,3 
14 4| 310 14 
30 | 20 38.6 21 
80) Feb. 21 
eb. 
Mars Bluff Bridge, 8. C........-.- 17 18.0 12 
10| Apr.9 19.3 18 
Pr. 22.1 27 
Saluda: 20.3 Apr. 4 
7 7 6.0 7 
Apr.2| 10.0 30 
Chapels, 8. C 13 25 23 
; { 29! Apr.3| 181 30 
See footnotes at end of table. 
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FLOOD-STAGE REPORT FOR MARCH 1944—Continued FLOOD-STAGE REPORT FOR MARCH 1944—Continued 
Above flood Crest ! Above flood 1 
stages—dates stages—dates Crest 
From— | To— Stage Date From— | To— Stage Date 
8T. LAWRENCE DRAINAGE—Continued Pea MISSISSIPPI SYSTEM 
Lake Erie—Continued 
8 & 15.0 8 Upper Mississippi Basin 
Broad: Blairs, 8. C 14 { @ Feet 
10. 1- 
Congare: Columbia, 8. C_...........- 19 20 245 2 Rock: Moline, 13.5 19 
Catawba: Fox: Wayland, Mo. .............. 15 15 16 16.0 16 
Catawba, N. C 8 29 31 9.7 30 Salt: New London, Mo.-........-. 19 16 18 22.5 17 
I ll 20 21 13.2 20 ois: 
Wateree: Camden, S. C.............. 23 21 25 29.1 21 Morris, Tl 13 16 17 15.6 16 
Broad: Carlton, Ga. 15 29 30 16.0 30 Peru, 1 17 { 15 20 20.2 16 
Savannah: 30 30 17.0 30 
gaete, Go- " 32 21 22 33.9 21 Havana, Ill... 14 19 8 15.6 20-21 
Butler , Ga. 21 21 26 25.4 22 14 20 15.0 21-24 
ee: ssippi: 
Midville, Ga. 6 23 31 9.4 25 Keokuk, a 12 16 19 12.7 18 
3 7.5 Feb. 29 > 14 16 20 16.3 17 
Dover, Ga. 7 8 21 7.7 17-18 , Mo 13 15 22 16.9 17 
Macon, Ga 18 22 | 23.0 4 Louisiana, Mo..-....-......------ 12 15 23} 162 18 
29 31 22.6 30 30 12.2 28-29 
Hawkinsville, Ga_............-... 25 23 29 29.7 26 Grafton, Il “ 18 20 21 18.3 20-21 
ll 23 | Apr. 11 17.7 23 
nee: Missouri Basin 
20 26 33.1 21 
Milledgeville, Ga 20 { 2| Apr. 2| 23.5 30 Grand: Chillicothe, Mo....... fae 18 15 17| 262 16 
21 23 30 23.9 26 
Mount Vernon, Ga....-.....-....- 16 24 Apr. 9 21.9 23 Quenemo, Kans. .................. 30 17 17 30.5 17 
10 31 Apr. 6 10.5 | Apr. 2-3 Ohio Basin 
Everett City, Ga.................. 10 29 (y) 14.9 Apr. 4 
EAST GULF OF MEXICO DRAINAGE 20.5 25 25| 20.5 25 
17 8 8 17.2 8 
21 21 16.3 21 ll 7 12.2 7 
Norcross, Ga 16 f 30 gu | 17.2 30 14 7 8| 157 i8 
Eufaula, 40 30 | Apr. “8 31 28 2| 30.9 12 
Columbia, Ala. 42 31| Apr. 2] 43.1] Apr.1 Lock No. 4, Woodbury, Ky......- 33 1 4] 36.9 3 
Flint: Lock No. 2, Rumsey, Ky-......-... 34 25 27 34.5 26 
Montezuma, Ga... 20 { 25 27 | 221 26 West Fork: 
20 23 | Apr. 31.3 26 5 5 10.3 5 
25 2 | Apr. 8 32.9 30 10 7 8 11.7 8 
24.8 28 Elliston, Ind 18 10.8 
Chattahoochee, Fla. 20 2% | Apr. 7 { 25.6| Apr.3 { 6 13| 17.4 10 
8 178] 12-33 28 14.0 30 
Blountstown, 15 { 3.1 29 Wabash: 
Choctawhatchee: 12 7 7 12.5 7 
umberland: 
River Falls, 35 { 31] Apr. 1) 36.0 31 Nashville, Tenn... “0 8 
19.8 0. 2, Neptune, Tenn....... 
Brewton, 24 Apr. 5 { 18.9 46 5| 483 1 
eb. ne road: eville, 
Lock No. 10, Tuscaloosa, Ala...... 47 62.0 30 32 29 34.7 30 
6 44.1 3 ennessee: 
Lock No. 7, Eutaw, Ala..........- 35 ® 22 en EP, as Chattanooga, Tenn................ 30 30 30 31.7 30 
Tombigbee: Florence, Ala 18 { 8 
Aberdeen, Miss 34 35.2 1 28 Apr.4| 25.4 30 
{ 28 43.0 30 Pickwick Landing, Tenn.......... 43 29 Apr. 5 49.6 Apr. 2 
Columbus, 29 30 | Apr. 5 44.0 Apr. 3 
Gainesville, 36 () 6 | 37.3 2 31 31; 36.5 | Apr.4 
0: 
13 51.3 4 38 25 28 38.6 26 
Lock No. 4, Demopolis, Ala....... » Dam No. 47, Newburgh, Ind...... 38 Apr.3| 41.5 27 
Lock No. 3, Ala. 33 (0) 15| 52.6 5 Evansville, ind...............--.-- 37 25; <Apr.2/ 39.0 28 
Lock No. 1, Ala. alf & 9 Shawneetown, 33 apee| 378 3 
Chickashawhay: 9 16 | 36.7 13-14 
- Baterprion bates 20 30 ® al Dam No. 50, Fords Ferry, ) 34 24 A 3 8 39. 9 3 
Miss Feb. 29| Feb. 29 30.0 | Feb. 29 39 a ) Agr. ¢ 
ubuta, 30 Dam No. 52, Brookport, Ill....... 37 Q) 43.1 Apr. 
Pascagoula: Merrill, Miss............. 22 24 5 15 
Bogue Chitto: Franklinton, il Apr.1| 30 Dam No. 53, near Mound City, Ill.) 42 Apr.s 
‘eari: 
40 
Jackson, Miss. 18 15 28.3 White: 
10 13 16.0 12 8 4 0 8-9 
Monticello, Miss 15 22 24 4 Georgetown, Ark a 27 30) 21.1 28-29 
24 8 Clarend: Ark 26 ll 16 12-14 
Pearl River, La. af ©.) St. Charles, 25 


See footnotes at end of table. 
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FLOOD STAGE REPORT EOR MARCH 1944—Continued FLOOD STAGE REPORT FOR MARCH 1944—Continued 
Above flood Crest ! Above flood Crest ! 
stages—dates stages—dates 
River and station River and station 
From— To— | Stage | Date From—| To— | Stage | Date 
MISSISSIPPI SYsTEM—continued MISSISSIPPI SYSTEM—continued 
Arkansas Basin Lower Mississippi Basin 
Feet Feet Feet Feet 
Neosho: { a 24 Tallahatchie: Swan Lake, 26 8 
Neosho Rapids, Kans............. 22 17 17 22.5 17 Yazoo: Yazoo 29 28 30.8 29 
Burlington, Kans............----- B { Mississippi: New Madrid, 34 31 35.7 Apr. 5 
5 19 20 17.6 19 WEST GULF OF MEXICO DRAINAGE 
20 18 20 23.1 20 
Poteau: Poteau, Okla................. 21 19 7.0 21 Sabine: Logansport, 2% 
Petit Jean: Danville, Ark..........-.. 20 { 7 ua! 22 21 East Fork: Rockwall, Tex.......-...- 10 4 7| 131 6 
Red Basin ain 19 21 14.8 19 
Little Missouri: Boughton, Ark....... 20 19 21 21.8 20 Dallas, Tex. 23 ® 3 32.2 1 
Oachita: , Tex.. 26 | Feb. 29 6 28.1 4 
2 19.4 1 28 2 29.9 7-8 
Arkadelphia, Ark................. 17 18 22 23.5 19 eee OS, ere 40 2 6 41.0 4 
29 29 17.0 20 24 9 15 24.7 12-13 
1 10 30.2 5 Guadalupe: Victoria, Tex....... pesous 21 19 19 23.6 19 
: Whitecliffs, Ark............... 26) 1Provisional. 
Sulphur: sl eel nae Continued at end of month. 
Hagansport, Tex........-..----- oo 38 19 22| 39.6 19 
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CLIMATOLOGICAL DATA 


CONDENSED CLIMATOLOGICAL SUMMARY OF TEMPERATURE AND PRECIPITATION BY SECTIONS 
[For description of tables and charts, see Review January 1943, p. 15] 


In the following table are given for the various sections of the climatological service of the Weather Bureau tbe 
monthly average temperature and total rainfall ; the stations reporting the highest and lowest temperatures, with dates 
of tp er the stations reporting the greatest and least total precipitation; and other data as indicated by the 
sev eadings. 

The mean temperature for each section, the highest and lowest temperatures, the average precipitation, and the 
greatest and least monthly amounts are found by using all trustworthy records available. 

The mean departures from normal temperatures and precipitation are based only on records from stations that 
have 10 or more years of observations. Of course, the number of such records is smaller than the total number of 
stations. 


Temperature Precipitation 
g Monthly extremes E Greatest monthly Least monthly 
Section 
Station Station : Station Station i 
op, °F. °F. In. In, In, In 
48.0 Fort Valley 1.18} +.14 3. 54) Seligman............ .10 
51.3 2 6. 13) +1. 48) Arkansas 3. 24 
California. 50. 6 Bridgeport (near) 1,85) —1.99) West Branch ........-. 7.63} Yucca Grove........ .00 
31.3 Taylor Park............ 1.78] +.45| Wolf Creek Pass...... 8.85| 08 
67.9 5. 58| +2.34) Crestview............. 11. 49) Homestead.......... 
56.7 10. 59} +5. 57) Talbotton............. 16.37) Atlanta AP_.......- 5.93 
37.2 4. 27| +1. 14) LaHarpe.............. 7.21| Vandalia............ 06 
38.1 4.31} +.61) Le Porte............--. 8. 22) Farmersburg........ 2.51 
30.3 Delaware. 2.58) +.85 
39. 2 Tribune__.... 2. 96) +1. 52 
Kentucky........-.- 45.2 2 stations 5.50| +.77 
Louisiana. 60. 8 Camp Beauregard......-. 5.75) +1. 00 
Maryland-Delaware| 40.3 Oakland, Md. 5. 63) +1. 99 
Michigan. 26.7 2. +. 67 
Minnesota... ......- 22. 4 11 —.01 
41.4 Unionville. ............- 3. +.61 
Montana. ..-.......- 26. 5) —. 04 
Nebraska... 30. Hartington. ...........- +. 47 
New 29. Lake Frontiere, Maine-_. 4.06) +. 38 
New 37. Chateworth............. 5. 68} +1. 91 
41. . 36} —. 40) C 
7. 20) +2. 94 
-81) +.02 
4.87) +1. 45 
2.91) +.77 
1.63] —1. 
4.69] +1.17| Johnstown............| 8 Union City. ........|1. 87 
8.85) +4. 83) C 2. Florence Airport. ...}4. 89 
—.27) § 2. -27 
6.95) +1. 57 2. 3. 60 
2. +. 61 stations... 
2.16) +.72 Thompsons... ...... 12 
5. 50) +1. 89 ccapeces 2.80 
2.09) —1. 36 
5.21) +1. 29) . 50 
2.02) +.27| 2 1,01 
1.55) +. 40 
2.1 t: 25 16 
9. 50 Halepohaku-.- 95 
74.0) 4stations............../ 02, 1.39 Calero Camp..-......| 4.63) 7 stations. ..........| .00 
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See footnotes at end of table. 
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oF, 
30.8 
1| 27.4 27 
20. 5 50 
| 29.1 20) 32) 
| 28.2 19] 39 
| 25.4 16| 42 
{de | 34.1 27| 28 
cae | 35.8 30| 24 
rad | 35.0 29 21| 
| 35.6 28) 28 
33. 8 25] 38 
34.4 27| 30 
21| 37 
21| 46 
29) 36 
30} 33 
30) 32 
25| 36 
33] 22 
- 30} 31 
34| 23 
34; 31 
39| 37 
35| 45 
39) 34 
6} 38 
54, 
46.0 +1.5 26} 58} 18] 10) 35) 44 
51.1 26] 61) 25] 10) 32 
26} 58} 19] 10] 34] 38 
51. —.2| 27] 50) 30) 3) 45) 26 
49. +.5 27] 60} 22) 10) 38) 36 
+1.7| 27] 65| 30 45] 29 
+1. 3] 27] 66) 34) 2) 51) 21 
—. 5) 26] 65) 31) 9) 45) 31 
50. +. 6] 26] 61| 24) 9} 40) 32 
56.0 +. 4] 26] 67] 32] 9) 46) 33 
62.18 +3.0| 71] 36) 9) 53) 25 
65. +2.8 19} 74] 37| 57] 28 
72,6) +2.7 
76.1] +3. 5} 86] 30] 81] 61] 9] 71) 17 
72.6] +2. 3] 86] 24) 77) 50] 8} 68) 22 
6%. 1] +2. 3) 87] 26] 77] 44] 9} 61) 31 
59,2) 
| 9 
| 
6) 
0| 
4| 
7 
| 51. 
58. 
55. 
54. 
62. 
62. 
57. 
‘ones 62. 
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MONTHLY WEATHER REVIEW 


SEVERE LOCAL STORMS, MARCH 1944 


(Compiled by Mary 0. Souder) 


[The table herewith contains such data as has been received concerning severe 


local storms that occurred during the month. 


A revised list of tornadoes will appear in the 


Width Less of Value of 
Place Date Time of path, | “lite Property Character of storm Remarks 
yards troyed 
, Okla fc.) 6 aoe 100 0 $100,000 | Tormado_............. ,000 damage to the Goodland Indian School buildin 

homes and business houses slightly damaged or tot: “4 

Tam Kans., vicinity 50 0 Schoolhouse mov leet from its foundation; farm property 

4 damaged; a man path 6 miles long. 

Kans., vicinity build: and farm property damaged; path 

Westphalia, Kans. 440 8,000 Damage to farm property; path 2 miles long. 

Va., and vi- 4 | 4:45 p. m_ 0 150, 000 | 9 houses destroyed; about 20 barns or wrecked; 30 
cinity ry injured. Property damage, $100,000; ons in crops, 

Abingdon, 0 500, 000 |....- About 50 build unroofed; 6 persons injured. 

Bedford County, 0 1,000 | Electrical and wind._.| Interior of house > 

inity of. PS 0 3, 000 .| Property d 

South 5-7 Snow flurries throughout the State with accompanying low 
SS. were ly hard on stock which required 

vy > 

a to Norway, [i ae 500 0 10,000 | Tornado.............- Buildings damaged; many trees uprooted; path 25 miles long. 

Milwaukee, Wis__........ ES SPS ieee ee! ae 10,000 | Wind There were 28 chimney fires; one house burned to the ground 

Oswego County, N. Y----. 8-9 eavy snow.......... rough the use of snow plows, c© was mainta on 

. si arterial highways, but many secondary roads were blocked. 
School buses unable to carry rural students; some schools 

South Dakota, northwest-| 10-31 iy SH) Snow blocked roads and made it difficult to reach rough stock 
ern 9 feed piles and some stock suffered as a consequence. Traffic 

delayed and canceled; some schools closed. 

Agricola, Fla., vicinity of. 11 | 9:30 p. m. eastern war 150 0 totally destroyed and several houses d 
orange trees broken off or uprooted and estimation of 500 
boxes of oranges blown from trees; path 1 mile long. 

Welcome, Fla_.........--. 11 | 10 p. m., eastern war 150 0 5,000 |.-.-- eae 2 dwellings unroofed; about 200 orange trees uprooted with others 

thne. damaged and about 1,000 boxes “o fruit estimated to have 
ee Number of small buildings damaged; path 

tion of the State. 

Hillsboro, Peebles, Cir- Freezing rain coating wires and trees with ice, ranging upward 
cleville, and Jackson- to half an inch in thickness, damaged communication sys- 
= Ohio, and vicini- tems and transmission lines. 

Memphis, southern and | 26-27 D to roofs, windows, greenhouses, automobiles, air- 
eastern po. and es, and utilities service lines; 7 persons injured, | serious! 
Lynnville, Colum Lynnville, house demolished aa 5 persons, deb 
Jackson, ‘renton, an scattered over a wide area; Columbia, 2 large buildings badly 
Medina, Tenn. damaged; Jackson, many houses unroofed and chineys 

blown down; Trenton and Medina, houses u and 
several and left homeless. 
High winds. .........- Damage to buildings and trees, amount unestimated. 


New bh western por- 
tion of State. 
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Review but will appear in the next issue —Ep1rTor. 


POSITIONS, AREAS, AND COUNTS OF SUNSPOTS FOR 
MARCH 1944 


{Communieated by Capt. J. F. Hellweg, U. 8. N. (Ret.), Superintendent, U. 8. Naval 
Obecrvatory.) All measurements and spot counts bar made at the Naval Observatory 
from plates taken at the observatories indicated. Differerf€e in longitude is measured 
from the central meridian, tive toward the west. Latitude is positive toward the 
north. Areas are correct for yo om and expressed in millionths of Sun’s 
hemisphere. For each day, under longitude, latitude, area of spot or group, and spot 
count, are included assumed longitude of center of the disk, assumed latitude of center 
of the disk, total area of spots and groups and total spot count. 


Heliographic 
Fast- Area 
pete | Dit Dis. | of | spot |Platel 
ate | stand- er- ance si ual-| Observatory 
ard | | ence Lat- | from | or. (count 
time . in tude itude| cen- group 
longi- ter of 
tude disk 
14 | h m ° 
Mar. 1...| 10 35 (*) +35 -—4 35 24 1} G | U.S. Naval. 
(257)| (—7) 
Mar. 3 ll 18 (*) 25 | 256 +1 27 12 Do. 
27 | 258 | +1 29 6 1 
(231)| (—7) 18 2 
Mar. 5 F pe 
Mar. 7 GSS Mt. Wilson. 
Mar. 9 G Do. 
Mar. 10 7635 | 16 | —26 58 6 1/ Do. 
(73)| (—7) 6 1 
Mar. 16..| 10 49 7635 | —47 13 | —27 49 6 1}; G | U.S. Naval 
7635 | —45 15 | —25 47 6 1 
(60); (—7) 12 2 
Mar, 17..; ll 7635 | —33 13 | —27 39 97 ll F Do. 
7635 | ~31 15 | —26 35 48 5 
(46)| (—7) 145| 16 
Mar. 18 ll WO 7636 | —88 | 305 | —20 &S 121 2 F Do. 
7636 | —S88 | 305 | —24 88 | 485 1 
7635 | —20 13 | —27 28 121 14 
7635 | —17 16 | —26 25 48 7 
(33); (—7) 775 24 
Mar. 12 0 7636 | —83 —23 Mt. Wilson. 
7635 | —8 ll | —27 22 85 
(19)| (—7) 11643 
Mar. 20t.| 13 15 7636 | —58 | 308 | —24 . Do. 
+6 12) —20 23 73 
(6)| (-7) T1558 
Mar 21..| 12 22 7636 | —45| 308 | —24 47 | 364 9; F | U.8. Naval. 
7636 | —45 —2% 46 61 1 
7635 | +17 10 | —28 27 48 5 
7635 | +23 16 | +27 30 24 2 
(353); (—7) 407 17 
Mar. 22..| 12 22 7636 | —32| 308 | —24 86, 291 6| @ Do. 
7636 | —32 | 308 | —21 61 1 
7637 | —20 | 320 25 12 2 
7637 | —17 | 323 22 24 4 
7635 | +30 10 | —27 35 12 1 
7635 | +35 15 | —28 39 24 1 
Do. 
(340)| (—7) 424) 15 
Mar, 23t.| 10 0 —19 Mt. Wilson. 


MONTHLY WEATHER REVIEW 
; SOLAR RADIATION AND SUNSPOT DATA FOR MARCH 1944 


[Solar Radiation Investigations Section, I. F. Hanp in charge] 
Note.—Tables 1 and 2 of SOLAR RADIATION OBSERVATIONS section were not received in time to include in this 


Marca 1944 


POSITIONS, AREAS, AND COUNTS OF SUNSPOTS FOR 
MARCH 1944—Continued 


Heliographic 
East- Area 
Date | stand Wilson <4 Spot Observatory 
ard oP ence io Lat- | from = t ty 
time ’ in tude itude| cen- group 
longi- ter of 
tude disk 
1944 hm ° ° ° 
Mar, 24..| 10 47 7638 | —70| 244| —7 70 12 3; G | U.S. Naval. 
7636 | 308 | —20 15 61 2 
7636 | 308 | —23 17| 201 9 
7637 | +9) 323| +6 16 36 8 
(314)} (—7) 400 | 22 
Mar. 25..| 10 39 7636 + 206 | —21 15 48 10; G Do. 
7636 7| 308 | —24 18 | 267 1 
(301)| (—7) 315} ll 
Mar. 26_.| 11 21 7638 | —45| 243) —7 45 12 3; G Do. 
7636 | +18 | 306 | —24 25 12 3 
7636 | +21 309 | —20 25 24 1 
7636 | +21 | 309 | —24 27 | 267 5 
(288)| (—7) 315 | 12 
Mar. 27..| 14 2 7636 | +36 | 309) —25 39; 194 3; P | U.8. Naval. 
(273)| (—7) 194 3 
Mar, 28_.| 10 28 7636 | +48 | 310 | —25 50 | 121 5| F Do. 
(262)} (—7) 121 5 
Mar. 29t_| 10 40 7636 | +62 | 310 | —25 62 Mt. Wilson. 
(248)| (—7) 


Mean daily area for 25 days, exclusive of areas marked ‘‘f{’’= 130 


*Not numbered. 

tData from Mount Wilson chart. 

VG=very good; G=good; F=fair; P=poor. 

ttAreas from drawings furnished by the Mount Wilson Observatory. Including these 
areas, the mean daily area for 29 days=165. 


PROVISIONAL RELATIVE SUNSPOT NUMBERS FOR 
FEBRUARY 1944 


[Based on observations at Bg img except as indicated by an asterisk. Data furnished 
through the courtesy of f. W. Brunner, Swiss Federal Observatory, Zurich, 


Switzerland] 
i 
Mean, 28 days=0.5 
*Observed at Arosa or Locarno. 
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